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Objectives

PyNuSMV = a Python platform to implement new logics and
experiment with custom model-checking algorithms based on
NuSMV

• BDD-based model-checking algorithms

• Access to NuSMV features

• High-level language

Already used for prototyping ARCTL, CTLK, ATL model checking
and rich counter-examples.

Available at http://lvl.info.ucl.ac.be/Tools/PyNuSMV/

2

http://lvl.info.ucl.ac.be/Tools/PyNuSMV/


Structure of the library

NuSMV code

Lower interface (Python access to C code)

Upper interface (Python classes and modules)

NuSMV functions

NuSMV pointers

NuSMV data
structures

FSM
BDD

CTL formulae

Parsing

CTL model
checking

C

Python
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Example: CTL model checking

def f i x p o i n t ( f u n c t , s t a r t ) :
o l d = s t a r t
new = f u n c t ( s t a r t )
whi le o l d != new :

o l d = new
new = f u n c t ( o l d )

return o l d

def eg ( fsm , p h i ) :
return f i x p o i n t ( lambda Z : p h i & fsm . p r e (Z) ,

BDD. t r u e ( fsm . bddEnc . DDmanager ) )

EGφ = νZ .φ ∧ Pre(Z )
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Advantages and drawbacks

+ Access to all NuSMV functionalities

+ Access to NuSMV modeling language and existing models

+ High-level language with garbage collection

− Stick to NuSMV architecture

− No unified error management
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Future work

• Supporting more NuSMV features:

I SAT-based model checking

I LTL model checking

I model simulation

• A homogeneous error management (Python exceptions)
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Appendix
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Example: ATL model checking

def ceu ( fsm , agents , phi , p s i ) :
return f p ( lambda Y : p s i |

( p h i & fsm . p r e s t r a t (Y, a g e n t s ) ) ,
BDD. f a l s e ( fsm . bddEnc . DDmanager ) )

〈Γ〉φUψ = µZ .ψ ∨ (φ ∧ Pre〈Γ〉(Z ))

def p r e s t r a t ( s e l f , s t t s , a g e n t s ) :
gamma cube = s e l f . i n p u t s c u b e f o r a g e n t s ( a g e n t s )
ng cube = s e l f . bddEnc . i n p u t s C u b e − gamma cube
return ( ˜ ( s e l f . weak pre (˜ s t t s ) . fo r some ( ng cube ) )

& s e l f . weak pre ( s t t s )
) . fo r some ( gamma cube )

Pre〈Γ〉(Z ) = ∃aΓ∃aΓPreSI (Z )
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